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r*t 

iJUJI AUJI _ Jjyi jJLxlf _ <1*4 




S^UJI CJj *Ual i ( S^UJI CJ»I f> ) S^UJl Oli J 2ij*A J1 OUVI ivU» 
oLjVI 0 * 5 ™ Silpj t jLJ'yi 5L>- ^ 4 *m<L<VI p* cJ ^!l IJu <ulf' dUoS”j 

■ 0I ^' t!*- ^s-i / !i l J* *Uau *it t OsjwJLI p^ Ly PIS' lil t OliVl Jp 

^JUifl ^\y. J*. vJjl OlaUI p, w “SUi (T jUdl SjjTJULI oli/fl ot tul* lijj 
C-Jljll Ji-w J| I*. s}l*JI cJj Oh* 7 csyl'j Oall p* iJUJl Luj t « j^l poll 
^1 j~ii y ^ '***0 4 A A ^A>-J <jj> £ U ; |Pjlidl J 

dU jj . . ^Jb U >Ap-jJ V eSy^l SOjOp jkL* dUbA PJi duos ' ) <. dUiH j*1p <L»ly ^ p » -,-«<- , (j 
(*^ j' m ri iS^" 4 jj^ OloJj J (jwyll j 4y^L»Vl i*o>- d->*Jl IJa * * . ■! ^ 

. ibjy^AJ *1+** 3 A. d-JI y> 0h~ J *i jK» 

i jk«a . Jl J*aJI IOa li« JJi plj ; Ot-J— 11 *J U J|j jJ-l J| Jj yjl ^1 JU; 4)1 JU 

• ui^l*^ Vo ( <ul*»>-|j «ay£ 4 ,/u£ll ^Lii 0* 4 r^ p bj 



ira* 


jJ I J 1*5 


^ U^J O^j *£» j s ^ 3 t frt*' 


• j^“ (ii *■** £.' >■ 1 (j O' ^jl* *>• Ji J*M W^-> 


XXX 




1>>j^ 



i 



jiUiS' S}UI L)tj t S^WaJt i*w» -kjyi 4>* "Kt* ^ V."^ f.M' 

c-iljll «jla JbJb.; juj UJ ijjj 4-V<j . tp yi J t5 i j-J ^ <-r£ 

. ^JLAi ijt 0u o*** j* ^ 

: Jli 4 JjIxp j> yjU- j* 4 (^Ju ^!l #ljj olij^/l #*A* <Ji jL^ *a»j 

4 y^laJl J*ai JU>b4 L j*i ; Jlfli 4 4lJlj ^ yS“^ <^i <Ji^" ® 

* jy» JUs** l j*i : JUi 4 y*a*U o*l^- Alt* *4^ o^” '^i iS*" f ‘ tT^' *“"^ ^ 

^--, .*i l CjIp (j^- U^Uti ^Ui 4 <— < yill J *ai |*i : 4j* > *^' CjIp lij (^»- f 4 

o?- «*U- f 4 l*}Ui fUi 4 *li*Jl J**i |*i : JUi «*Ur JiiJI cjIp lil J*- f 4 *lj- 

. (t ^all J*«i -Us** l : Jl5i 4 ^vall J y^iJt 

o*U- aJI IaL*« j vlJjll i.V* ^'cJ J* CJUiil aJ> aJ j 4 Cij JS* JjT vi-j-J-l lu* 0j> 0» La <J1j 
4 j/}\ ^ VJ>U S^Ul oytj 4 All. JT Jli £L> Of- S^vai 0y«tj ^Ul f jJI <j 

U aJ Jli f 4 To*- jaJ\ 0i>- 9 ‘ Jc^' '-*^ 9 ^vaJ «y»lj 

. aIT CJj 

OIpUIj 4 ^JUJl ^TyiJl ^L-t (J51 A^uJall OU^UJL S^aJl C-^ly^ U Oiri vi-j-J-l l*i^i 
4 S^LaJl CJt ^ A*j j'yi aIjT U-» yS^wll^j ( iUS ^ >lJ J 4 ( ) A-^Ull 

JUJW vl^jl IJLa J v*ill 0^1 4 ^ J1 rr-* ^ 

. S^LaJI 4^-s*^>* 


iroi 


XXX 


^JUJI AJUJ! _ JjVt Jjudl _ I 41 m 


j-^ 



O^i ( *U~JI ,jp '— -J ^pol i £+s c (Jl_)j t a£- ^JaJi t . *-« _j 

*^l UA bj^ OlT ^aJi jyi J| 4iUVl> dlbj c JT Jt ^ jl Jl ^j| 

Lfjjj«al\ *£j ut t cSjl^-Vl ^bJl CJ_> jA Ua jl : I jJUi 4 ijOUl liJJi <j ^JJU Jij c Jl_,jj| XP 

• 't’J.^ '-— j J til j* ~— J _J i jl~>-Vl ^p<a*)l Cij J ^>0 


XXX 

jVaJI x_ij 

<3^ (iHi (J ^J_>*wb tjl O jwb 4lt« p S^b j C-J j 

i£jjj*> oi : I J Ui i&lll Ul C ^^JtJt uj/xp c Jl jjJl XP bj^-^4 

./*** ^ V*^ c ^ otjoi-lj J jl <b]i (Jjj ^aJl L«ti 

4 6 0^ <3^ ^b J L^jbl^-Vl <U> j Ul j 4 j yill ^1 ^Jj 4 jtu 

c lJ 5%^ jXi CJ jll <J IS"1 — A^lil Xp — _^laJI 0^ O' j^-^ll j 

. ^A*Jl J ij&5\j 



X X X 

b Cjj ^a^XII fj& ji *— > yiil Cjj 

. ^->-^1 jiiH 






^ jJ \ J \*S ju*i> 


r«v 

jijVI yle OU-J 0^0 tf' |) 5 ^ ! “**'*• Cfi" 

. 4 ^LJ 4 jl 4 Jlj»^ ^ *d.^*d (3*^1 ! 4j4l^i Jlij 

. «_J yill CJ j ^jpi il j-Jl 4 ■>' J.^1" J* Jiilt O^j 

^iil j,j\ jJm Jui ^ v-* >1! CJ, «tfj 4 ^ >11 Cij) alJul ^ *>t : Jtfj 

l$J j Ul i yll Cj'j k*iJJl> j 4 S^sdJl ^ 3 jlflaJij klWI j aJ} ^bs^i 

. C^i J***“i ■) 4 4^ *— J 4_Jp y£ (g 

X XX 



: 5l>Ui-l Jli j . JjUI (_5>- 4 ^*>-^iJI 4 _.^w« ^ *11a)I Cj j 

JlsJI ^ JJJI sUJ ^ J1 jiiJl a 4 4 ‘ 4#*-> ^ 

ji* L^Jiii JUj . (3^LvdJi j>*a ii £ j Ak j (JjDi ^ i^bii -b!i Jj^ ^3* t^-^d 4 — **j 

. £l)j 



XXX 

djj 

- ^JIL* jjiJl - * yj> Jj£> Jjt 4 JjjLjl J>Ji\ £jll* J» CJj 

. \ji£* »U-JI JJ Jjl^jj i **^>r |*j*j (_§»- f 4 H*r ji^i W* JdbJI 

J * J »UJI Jl *^CJ \jJi ’SUau-* ^lajj 4 jlz> m ^ (^i!l *>^j' 4 *> 3 J* 4 «~ol£!l ^1 U 

. &J Qi 4 aJI>- 

yfc j ^ jL^l J t O^ij <^i : i^JUl Jli J . Jl ( 

ia-- • y>-j!l *} J*V Jji^ ^ y^-dJ O^U^Jl y>»Jl 0* 



vror 


r*A 


siJUJI jo*JI _ JjVI jJLxll _ wjxJI ^Jum 


(J'M CJJ\ y>j ; L>JJ cj^lj ‘ aJ dJJoTj <, L-j T JyL&l OlSCU (j 

. ^^iji jj ^ ji' 

4^J»| S^tyaJl 4*£- ^iJl Obtjjl ol (J*** l*" 4 ^jvaUxImJj 

CJj <11? Jji> <u1p Ulj J^ 4 L~*l j cJAil^ll Jl* Jjvaj UwUp Cij J IwLj j ; 

***} #-L*Jt Cjj Jj>-^ t <jiVl C->o tic ji v, mm *l*> u yJil Cj j IwLj j ; Jljjll 

““ JJ4^ il-b As- ( j>Ji\ ) £waJl Ci j IwLj lT 4 JJJI JJQJ J ^>o j < yL$l jiiJl 

4-AyiJl 0 LI 4 JI 0i» *l$Atf)l iw^fl (J^o Jp ,jjj ^*i!l cJjll j t 5 CJjll Jo h**>- lijj 

: <^ir Oj^j s^yail l 1~»I jl 

UOiP _^Ji!l CJj 4 JiVI C-»«J J* ( _ r ^i!l ^ J& jjft J j' Xf- ^.^aJl 3*>Ua CJj 
4^V CJj 4 J'jjl' CJj ^e-oU JU 4-J} tilsi# <plij* j| J*» j\ ^J-\ JJj jjvaj 

pj^ai\ jjjikj *Li*JI CJj l S’ 4 U ri c j'Vl Jiill *lp|j 4-^ ^*11 CJ j ^jfCJ |C 4 Jity C-»J ^-wJtJl 

. JjU*JI j%Ji\ gjllf — J ytJLI J 

Oi* . l$i* _/^Nl jjiwJ I CjLI^ Jo j j yll Ol^iyall OUJj Jo J^» j!I ol wUl iJJi jaj 

O^j 4 ^d«Jl Cjj *Lp| 4 -^ ^*11 CJj Jjsij Olj 4 >; 4 JaJl CJj ^d»Jl 4lJj J yi-s *1*^1 

Utj 4 *LijJl dJj *Lp| y> , —**J *1*^1 Oi » ifJJiTj 4 4_j ^*11 CJj *Lp| yb *li*!l CJ j *1*^1 

• <3*^ 4l. » i j j« ( j .“^>~»H ji ^3! J '-j j *U^*I 

yft Ol jImJI 4l-Jl^l oUaJl OjO>«xJ I^mjw 4_j jlkll C-JI ^ll ot xt iiJj iJej 

jfrdh £jU*j JiJl *^'1 J J'jJ'j 4 ij -r i Jl Olijt yftj j* jr ^ Olijt «u» 

• J' j jM JJ» ^U <»1 ^ *i j)» Jt* )\ ^-} Jt ^io U xe- j 

XXX 


)rot 


^*j$\ O u 3 if* J lj^ 


^JtM JL*Jf JjJ* 


iyul^ JlU- sA\) £>- J>-N— £ lA-t** r*t^ 

2l Ui r~i l| " ;j -a j^J 


OVI Upj t ol jUJI C-il >• JUJbJ J *' >11 v^-V' ** 0 ^' </-> ^ Jr- 

S^UJI cJNj* jp jwcJl glasJ J>- (_jLJ-Ij * j*iJlj ( _ r ^iU A^UI j*'jM'j A 0 * ^ ^ 

. j^l aLauJI if. jll olpUb 

ILj t S^UJI CJI^. Ob J 1 *Jp J^U j* *UJI kj*^ 1 lT*^ ] «*> ^ Jr- ^ 

k_j<l l^j ^p -Up jlj i ^ j>*iJl Ji* J 4 ** J 4 U-l* Up_^ U J*V u- ,lV "^ t “ d ^” 

iaJSi l^« . j»- Jp! £j jj ^6 Ipj^S -Up L~> . l*bf U jlitf-i k_jf. Jl d jril' J*^' ^pJ*- 

Tij t Jl j j|l SjIIjJ jT ^ i Jjjl 0j£ Jlj jll -bPj 4 J>^' £•*** Lpy 1 ' ^ 

Jj — S J j^*^' ^NU-I #Ja J I* X/. ‘ Vj^ ^ 

o'ibUil uL> -Up JLaI j& j Ur Jj^ jjM Uaj t JjM a* “4* - ‘W'j ^> ! '- , 

4 Jj yJl UUij j* ap- J» j i_j _^*II Cij Jp AaU^j ■*** Jj**J^ 

. oVU-l Jtrt J jJl*3 J' sa?-i j iSJi j* jl*«i j'-^' '*^j 

£ j* J j«Pj> «— *^*ll jjjr j t Jlj jll 5 yl-J ( _ r -*-iJl jSy jj^ V^bj jftiM Jsi^ J^- (J* ^ 

0 ^va*!l CJj l»Tj JyiJI ( 3 *^ 1 ^ ^r^-SJI J O* Jjy. Jjv*^' j*^' <^1 ,J— jl 

^-J-l JU iUjS^I JOo ^Ll IJL» £l is j[ <£ jLj ^ )\ ^-) Jl» J*4: ^ ui: *^ 4 

ot 4 vi-Ui Ji Jj—^jUj 4 ^-^1 CJ JJ *L_UI CJj Jjj: viJJS Jaj 4 Jlj jll 

^1 ^- 15^1 i_^i 4 ur aju ^-1 jl Jill r ^ <j ^1 *J^J| ji-^k J*r>. 

Cijj Jiill Cij 01 *1 _ / iu»Mb -Uf j UiJj 4 S-sP jVI S _^Jb Ja-sJ.1 c^jJj »J*^«Jl OliJ» ^Ir 4 
^-^Jjl Otj 4 Ji^/I UU»J ^^-SJI Jli»r ji W'j 4 *A?-ljl' Jl&l J Jbjl~:j ( ' ) 7 >*JI 

ji^fl Cj*« (j-uJl Jj« p-ji Jm 2 j U-up Ixj jt ^j^l ^‘IjAl '-J^JI -^ 4 - 

^ jL I ui^UII J.li U-UP JjJ\ ^UJI jt jCill ^ J&j 4 0) pij j^ijb jw J* IT 'u 
^*i«ij ,y» j^ll ^la- Jl J*aj Mj ^>-jl^l *l^iil Jl jj~i A>ii Ap-^l *b jl jll ^J 4 A a* J^ *t^?. 
iJl jil aaJJI Jp ^UiJl kiJJi -Up 4 \A = a jl-^iil Ji ^ijljH J - 41 

tj*i}\ J Jjfi »lAiJ Jt Jr*jJb >^^l w 4 J 6 J)*i bU 'Uspj l J»- ^r*— H 'r’Jj* j* J^Pb *-^> J* "Ti (') 

. tr-^JI jj.j ,/*- JJI 1 ut J 


irflfl 



\Y0*\ 





rn 

I O^J 0^3 i£*' j CuJt^o ctUju 


^jj jJ 1 JIaS" qw> 


A)t 4 jiiJl kli J *1^>1 Xp 1^0>U liJUi 4 J*UJl W. *31 

i±jij£" 4 a^Ix \A jluic c>*^ C*9*J *yj 0^*^ 0* 

ktj\ jJUi Jp j ; jAiJt j ajI^-' \A jluif J»*^ J^i 

J y- ^^JtJl Oljji til A*xJb 3^L<a3l C-Jlj* 01 4 i^AlliJl *£y OH.J *liJlj y^\ Oh 

: &j£s 

. \ A jlUiC ^iil (3**^^ d«P*A (J **' ill = Jpi*^ 

• <3 -r^' <ii y«JI 5i^-' J y ? 3 — y^\ *iV* 

. Jl j jll iSJ~J fy J*? = *i lu J 

Jm **\iSj\ ^ J' £*-«i £^jl J* *yj ~ ^.'*^ 

• JliJI ■>Ux*‘i 

• J*^' <il IjbJ' 3»bLI ~ '-fJ^ V* 1 } 

. \ A jt-lic 0 j*N < 3 *^ ^LssxJ > yr ) ~ a>Ix 

^S m 4 4 J _>*► t)l jj uJ Aj&aII 0 _^UiJI OH J S^aJI 4 - - s*^>* Oh ^®J "^iJ 

l U-i aJL> (^Ij*» tT AjjLJ-l oLLjJb cJj (Jl V~*^' aT^-I o-i* Ji^>^ 

XXX 

9 1-^ ^ 

aT^U jp ^ 3 M i (jA’j'V' Jy ^r^J' Oljj^J a^^JI i^UiJI aT^-I 

ifJULoJI CjOLj- ^ 0^ 4 * j* fx J^" 3 ^♦*- 4 * ^y- Jljj-0 aJJJ-I 

aT j^~ I Up I y 4 S^>UaJl CJI ljU^o a^U^I oNiUll 0U> <j Uiji liiJi ^Jpj 4 

■_.--^ — aj^LJI 5^Ua 4UJI AlilJiU (Y )jiij 4 dy Obj-J 

(I— Y) j*ij . a^U»NI j 4- 'UaiMI^ — 4!^! Upl^i 

a £}S g>%Hai\ ^5^-' l»bL*Nl ( 4 -j— Y) |«ij bit 4 aa^-IjIi 4 ^**rA»^!l JalL-NI Ji^, 

. Aj 



)TOV 



?-T JS^4 
SjjWJl S j£)S jJI 



\roh 






nr 


Oi^n JU* £f— 


i 



w.-T J&. 
J> jUJl t /& gjwdl 


in* 



m 


^.JUI j-ull _ JjVI jdull _ JUSUVi «JLu 


<L kJSud\£> 

* 0 * 

< ^ J — 5231 

L$ ij oU^yi A 


p 

= North Pole 

= 

l JaSii 

= 

J 

’P 

= South Pole 

= 

L JaSlI 

* 

= 

4 

z 

= North Zenith 

= 

J\ oKL 

= 

u* 

’Z 

— South Zenith 

= 

J\ jKL c^*JI 

= 

u* 

T 

= Upper Meridian Point 

= 


= 

t 

’T 

= Lower Meridian Point 

= 

^iJl jjf Jl 

= 

t 

N 

= North 

= 

JUjJI 

= 


S 

= South 

= 


= 

Sf- 

E 

= East 

= 

J ^~ll 

= 

J 

W 

= West 

= 

^*)l 

= 

t 

’E 

= Sunrise Point 

= 

(JiNl <3ji (3j j* 

= 

0 m 
4 

’W 

= Sunset Point 

= 

<L+>u ilai* 

= 

0, 

L 

My 

= Sun Meridian Point 

— 

Jl jJ 1 *J\jS u ^jti\ jj* 

= 

0 

L 


XXX 


irv 


^9jVI jU l>Uj t$i () 


^jjJt J \aS ££m> 


Meridian Circle 
Horizon Circle 
Celestial Equator Circle 


Time Circle 


Vertical Circle 


Daily Path of sun 


■ JljjSl 5 > 

jrifl 5 > 

= ^jUJl Sy 

=» 5jX*j iylj 

5 

= ty*-**^ 

( U ^Ut (J <y*J ^ ) 


XXX 


T = Hour Angle 
H = Height Angle (Altitude) 


= Zenith Distance 


D = Declination 


= Polar Distance 


Azimuth Angle 


= Latitude 


Longitude 


= Ljl j!l = O 

= ~ £ 
= UjO i j\j — ^ % 

- jii = c 

= ^laill JaJI L_jl j = ^ ^ • 

= «J»I yJVl j — £ 

= ^ = U* 

= J jJall J ait- L jl j = <J 


jIjl* ^y» yklliJl * y* IJUj ^ ^ J ® yWl y*-^ jl«U 0^ (Y) j*ij 

Ji/ ^ SkUl J y*i!l ci j i V* ^ — y*"~N (i J y Js*-J J ^ ‘ l3y y*-“^ 

LIJO £ iiaiJI ‘ klJj SjlUj — J'j j!' SyloJ y*-ii) 

c^C O Si JSll *0* J y*i)l oji >»JJI CJj SjU viJJ-iSj Cij Ulj . <-»>!> CJj 


mi 


rn 

JJjJI _ JjVI JLJLxtl _ A^SUVI iytJI Um 


,jA jil jjo lu J ot LJp OVl Si wll OU-LJb 5 ^L«a)I C.^>l (iJJi jjp ^ . A>-ji ^ A j^ AaC 
jp J * )\ 10a 0/i SaUj t C-iljll ®0* Jl UjIju ^-JUI ^ilj. Os»j ( '>^UI1 

. ^^Ull vULdl Ji> 

XXX 

j£a\di-±ju 


: Sf^l 

i <£ j j? vUi* jA ^3Ji\ vUill 

(J) 

(JlwJtJI (_£ jlw-JI i -Uill — \ 

(<r> 

JUp ! )\ 0& JL-iJl c~*.J\ _ Y 

(u 1 ) 

i jM+JZ>l — V 

XXX 



• o~^ ’**& hjW <i * u~*i cJjfl 4 /un jj^ai (,) 


1HT 


I (J US’ 



ru 

wJUJI AXaJI - JjV* JULkII _ w>xJI <Jbu 


. vl-ttU ! Ja JSC (f) fij 


( C ) ijlj - ^ 

(o) v-jH ijtjii - r 

(c£) — T 

: JSC 4-1 yl ji* dUar, 

. 5 • ) C-»*Jl JOo — ^ 

(t/*— ^ J*>- — Y 

•(f— *'*) ls^’ -M — f 

liA us» J" y. f ‘ Jl V^ 1 ! o^ 1 £ >* t/ 1551 ^ <j' dUi y C~'- J 

. (Y) jCtll J&\ t j!l uiij 

ijolji Ajlp <^*"0 4 <wJt» ~£~>- t 4 j jU-Jl 0 j^JI ^ I* j>- JlC ^jSJUJl (Ulil jlS - lij 

■ (t) J^i 4 vU4l 


: <jl ij j^ll Olilill jjol y yj 

• l ^ • >!>■ . u U+ > U»- . b>- = I li>- 

• 4IJ. 1I I \j\jj y >- 4 ; I jl t *._■■»■ 

• 4U1U U^j ^ »• ‘ v 4 ! t 

>- . u h>- — ! h>- 

5 — ; — I = I L>- <j t <_£ t 

9 ? l»- . I_» U- 

• 01 t 4 r y J£" J 4 IJ 1 U j (_^ii3l dill 1 0U i>jl2U>j 

( y-?\ ♦ ) ^ .( f-> « ) b>- - ( « )L>- 

( <>»— ^ * ) W- . ( f— • ) l>- 

^ — *j l>- 


= ^ 




a* ^ * r • • * * 

r— — — obi-ot^ 

^ u>- . 


iru 


jijVi £1— y* o<-j (#' 3 5 *-* JI ifc* 


,>.Jdl JL** 


1*4 uL^^UJ^VjLJ.' uu-J 
l> •■*-»■'■* ^ ^ iS^3 SL>' 


>STJ ^ I J>j j !1 •/■*! o*^ 1 u*J Jjt*! 0j& ^ J i* w 01 LJp 01 Jj- 

0 jJlj Jp t*Jb £*> ( f ) ilaiJl CJIT Uj . Jljjil Syb J* i^b)l ^O-UU fj}j f ( <y ) 
ijljJI Jj^jj t J!,j!l ij\> J* Ly ^Lai dJill ^ a)U- 1 oOA J Til ; ( J ) SU5J1 ^iTj J!,j!l 

. t ( O ) -UU jll 

apL- H <£jb- <£jW I jy*N 0i* AUJJ t J*-J1 jy*!' J* T^li ^-Uj dij!' OlT Uj 

OUjj OlC JT J JLiLl ^~AJ1 cijllj SpU H 01 </ ( ' ) T^“ T»j 

^*1 yJV\ Jil 01 j 4 ( ^ ) o jJi Ja^ Xp uyyy bT L* y jJ '^Ui . ^j^l ^ J* 

- v ) <*a- < £ ) j'-^ 1 </ ‘ #JLa J ^ < r ) ^ r ^ 1 liA ^ 

JjUI Oylill j, ( o ) J-* jjl i jl j!l a*J 0j£ bib Jpj t ( ) br = ^"U- oT tft (( ) 

✓V • fW - ( pj> ) bf _ obr 

u^bj- . ^ 

^U- . ^yl*- — fW - • W - + f • <y*^ 
f br . ,y»b*- 

1 B ^^ .-. 


; o?-l j ^ i« ^ (j y^j *b 0^ (J^bJl a)^— J vijjil 0U^i*»l j* t o>dl oLJ-l tS ■b'flU OIS" Hj 
£j jil ^ L *- jlo l~U t_-sf j aU-U . aJ jij jiUll iiUU^ jo ^U)l (^>iSI Jl^ll ij aJ^-«J dU-ASj 

. ^y><Jwll (*Lj^11 j* (^>a11 

Oy- c^j^l OljjoJ Ui^l aT> 1 5t*U t ^j^l Jy- OljjaJ aT>1 01 

J li_p- jjj; If’i J; Ji J ^ dU*iSj t ^-^dJl ^Ut lf-« 

i tjLi* Jj-J tjl jl-U Jp ^jOl Jjk oT iUi Jp TdJj . AJjJj (^Op-I Ji*u' lSjUw All* 

^ ^>." ^-.-yi. ^ y Jl AiUJl *LAp U; AUiJ j . ap y-Jl J A o l aV .« C— ;) AjyllaJl aS*^J-I jlj 

U 1 j'S'l :!--•- H ^Ul *:^ ^i'l u*yl\ oi>)' oiy >a*j ‘ V— iJI i, Jo 1 ' 1 * ; =" ^ J* (0 

. JUj U-i £r*j* J^r"j t ^J^Lax^ > 


)H0 


«UiJI _ JjVI oJbdl _ 4 *« 5 L.yi iysJI Uu 


®*^ A ‘ ,y>J\ if** 4 UoXa le- ^ JJJbU jJLLi Jp 

t)l‘ Liu! ^jAll LUj 4 J«-.jdl CijJb <Ji t^JUl Cijll y*«Jj 4 aT>I Ak-^ll 

. jVI IflwO-J Jj i aJVI C»IpUI IfJ} jviC Jj I ^ J ik-i ji« 4C« j ApL. Y t 9j\Jui» Szaa j&\ ^jJ) 


• Cj jJIj Ja—jdl Cijll jo (j yi\j 

* ci jll = ^ j\ A^U* 


U* 4>' ^ V OlC JT J A$ J»Jll Ja-jdl CJjJIj 4 Ja-* jlil Ci jli LUj 

J 4>* jl> “V-jJ ^ -Arj Clli Je-j . JliJl J>«il Ja-.jdl Cijll cU-iT .JJxi.j jt oj V _^X jl£. 

4 ^ a^lj Jp ^>1 Jii jt t aJjoJI «ai i^Jb^JLI jlaJLJI ^ ^.jll Jsj bdl C^j 4 U 

■ C«*j)l jl Jail Cj jJb ^j«j!l IOa 


J-i* Jll JjJall Jpjiwi X* J 4 jll Ioa Jjto jt 4 Jail J 4 jll Jp cU-iT JjaJI JjjbaU *i\ a^j if 


t» jJi J>- Io£a j 'to 4 *r 


♦ 4 


V 4 > Jjfc Ja>- 0 ^ Jjto Jail CijJl j! ^t '\o Jp i, all 

. Sa*-lj apU ^ jLj ^ 0 J^l J yjjl jlaJt4j 4 L^p jl 


Jail CijJb TjOA4 4 acJI fbt j» ^jj ^t Jj ^j^l Jp jl£. ^t J >1 cij jt <^t 

. ci jJl jt 4 Jljjll 

J jJall Ja>- Jy + ja jJl ibbw + \ Y = t£ jlw 
JAi + j-+\Y->ICij .*. 


XXX 


c 5 j Ui 

cij Jir <-»j>!l cij jtj 4 >1 cij JiJ, ( 3 j jdl cij jl tuip jt 
jt (^1 4 jjiVl S jib Jp Lull jj^J jroijJl Ji^” J ,j~*dl jl j 4 <«*» ^Ail 

• ‘■yj'&i ‘ ig jAllaJl ^j^^iJl jki iS) l—i JiVl <Cxj* 





jJ 1 J U5” ,Jw*> 


(^) = ^ jU Jl *1 >u-Ml f jJ' '•** J tr^’ J? 4 ^ ‘ (<-^) < j * j ? ^ ^ ^ 

ofa • f ^- — ('■'—) ^ . , 

' = o b- 


^ b- . ^ b»- 


. ^jji\j Cf ifl *— * J*' k r’ L " > ' <£*• ^ & 3 

: L)l JUf 4 Jj-%*jjl )a> I Juai U**' '^1 j 
U . .U _ ( >^ ) U 

i 1U X . IU _ m S = >— >b- 


^ Ui x ^ Ui — — 


<jJl>- - fl*r 


XXX 


l^le^lK 


; (1) j& 5JU-I oJLa J <5^* 4 jue fjfi jf- Ja>- j * J ‘ *' j^**Ml Ja>- Xp d)l^ll OlT lij — \ 


ji*> = <y>&> 

jLp = Ol> /. 

. fcjl .bit ( _ r ^i) ^1 js-^l JAI jlJii. ^ >J' 

oUb *\ = ^ • = C> lij 

iLl» J 4 uIpU 5i«# jlJiic o-Ujj jj^' J-» Jjy-M ^j^{ ^ ^ 

. <• 4l*Jl 

Oii ^L»!l dJill iDi* 4 ^ jty 4_-k5il jA J>«ll 0 jj Xfi-J 4 ^ • ^y> Ja>- OlT lil — Y 

: iDjTjj 4 c.*~Jl ^ 4_.laJSll d-> 4 o^j>-j 

ilf’ 'll l* = (jJlli 

oc X ^Ui = Ob- iDjTj j 

jTx iJU-l e-U Jj I l5jUI (^) jTj jl l» 4 ( Ob- ) jloill “U-J M dUi J*j 

= ij'jl' Ot j* A»i» 4 UwJl V-IJI ^ ‘ ‘ (°) ^ T >* = ( 

4 jity 5 J\i Ja ii /J 5JU-I oJLa J iDI k-»j ^*JI jt Jj ylil xo>J M Ait Mi ^ • 


ir\v 


m 

xuJI _ JjVI JJuyll - Vit-Vl >i*dl iXy. 


Jity SjJb j\y m i£y~A J bj£j dlh l-U UJj 4 iojVl Ajl^'Vl CjI^sLI j 

£p*jj . AlJl *L‘t Ji^fl ijy^A je- YP ; e ± (JX* J iJ y>cj m ji-ll IJU j 4 dUiT 

. _^jdl kJcitAj AX** 

4 S* jf" '^ as " lii *W;« ^y> j* Ja>- J* IdJ Aakdl a da j 4 A**k 2 !l ijldil iakdl J J3JJ dlls' lij — f 
' V_j 4 4 *j 1 j A*i (j*»*dJl jwaJ (^d)l A**Jl *LjI 4,lj jJ| t jJw (jl> Ai^i 4 ^ • 

o^UaJI C~j\y j>J* Oj^o 4 U AiUl aJU-I_j Sjjdty aJU-I ad* 4 ibdl ^jyi\ j\ jj^dJl 

4 ( 1 )' Jr - l*-* . a**jJI d)l jjdll & j>*> Jay ibdl ^UiJl je- Tjl-V . 

. i].>Uil ^ ajL>>- jj^c 

• ( (j“ , » " *Jl _^a* 1 — A^ a j JUaJ dip ) ^illi . ^UJ — = 6t> 

• 'r’.A^ 4 _jL~>- d)Ji dlb (J^.J 4 (^_jUJl jj*Jl CJj ^ ^ ya!l _jl Ail^Vl* 

• ( • fib — ) + _^bJl CJj = 

. ( ^plb . f lb - ) '“Is*. + is* + y, + U - 

4 aJUJI Sj>dl J] dUi do >yv f 4 Jaii apL. ^dp ^ i aJL*xJJ aJoII (dUUl CJIT llj 

: jjiVlS' aJ^UII jwaJj 4 ajoUI Ahull ja \y *J»JU- jSsjt dlhU 

• ( c>blb • fib — ) ' k>- + iai + = i_j y»ll CJ j 

■ V"V' ^->Ull ,_y Oi j (_jLa»- Jilbj 

• ( . ^lb — ) '“by. — (Jai + j* + \V ) = ^dJl CJ J 

XXX 


4-lidSU, _^l aLi 



j^ydJl Ji'Vl d->J ^^dJl C)j^J Uxp Ido — >«yv<all a }U» — jjftiJl CJ j A>ld d)T LJp o' 

4 ^A j^sj Uxp \Ju aUlJI Cij j'j 4 *^A jljir 

: ^U)l Ji Ua>- j lij 





3 0^0 li' 1 J 0*31^4 CjUxi 


{jj jJ I JL*S" £)*»*■> 


^ . f w _ ^ _ . u 

C^r • ^ 

■ (Y) jjj j£jtJI £-1; i Ji^l aJU V" J^i •*** $ (£) ^ 

. *\A- = Ujloi. <l)tj XXX 
: 0^ xf ^UJI o jJUl J 

• f 1 ^ 

J> l>- - f ^ ^ 

. • ; \“ • ^ • — = \Alsf — = CjIj jlxil* (l5) ji 

; ^Jp Ol^* (J 

wil>- , f l>- — ii 

( ‘ ■■■ — - ) '”b* + ( iai + > + \ Y ) = 

• f kf 

: 0 aUjcl-II oait apUI ^Jp Ail ^ 

• f — ii 

( — ' i ) + ( Jai + j* ) = & 

a* «r • f »r 

; d)j^j <w^i CJj U 

( . , r , -) '-br-( Jai + > +\Y) = 0 

<j* »!■ • f «f 


XXX 




d*3j V*j\; 




> ^ill IJL* Jt aJI liUL* 4 pUJjI Jl* *^1 Jk UXp' Xj ^aJl Cij O' IuIp O' 

: ^ jLj Jl jjll xp £UJ j| OIT li^i t Jl j jll xp 

• (®) (Jj ‘ ( f <jP ) ~ *^ * = £ 


ir^ 


m 

>UUJI AJjJI _ JjVI oJUtl _ iJ-y. 



irv* 




i J u j j 


jJ I J US' £jU» k> 


^—^y> = ( ( ^ )— °^ • ) — °^ • = aJU-I 4 Ja J Jl -l*J (!) 

J = ^J-l ^Lsj'jI jl kJ> } liji 

Jt = ( ^y> ) Us> x J = Jl j jil Jj^ ' •’■ 

( ) U» J + J = y^»Jl *IJ»i ^J^l J^ 9 

( ( f-c^ ) Ui + N ) j = 

( /u — ^ * ) C-*-Jl »l*J Aj jI j Jj^j Jj-Up j 
( ( f-L^ ) ^ + ' ) J ,_,|. 

J 

( ( f“ l/» ) ^ = 

4 il)l (^J) lf"i* y^*JI ^ijlj 1^1 

J 

«M> fj >> j^ + - ~ d ^ 

J 

( f-(_^ ) ^ ■ J + J 


( f-<> ) ^ + ' 

( ) Js* + N = III* Jl i£\ 

4 y^a*ll -Up ^j^oJtJl £lsJ jl AjjI J jj& tilSi (Jpj 

( ( f-L^ ) ^+' ) '"^ = <£ 
; vUi!UJJ ^Ull j jJUJl l5 {j^iy^^,3 

~f - -I- 


l*>- . f br 


: J' ^i 


> br . f l* - ((( ) lb + Y ) ' bb ) l* 


a* l>- • (* 


= oli>- 


4 ,jP J^ll J* jl£« </' J £•» y^*Jl Jl* J*J 

( u> >* • f ^ - ( C < f->> > “*+' > Wb _ + ( , , 

J> l*r • 

ax^LJI J ^ L*1 I \ Y i^jJl o*\il lI^Lp LJI JL«^x^| *xs> j 

i J\ i_»L~s»j ; i~p jNl S ^)l ^Ja** jJp Jl£« (^1 4^ail C~*l_^ J^ Jr** 1 l*-* 


irv» 


m 

-HiJI 40*JI _ JjVI JlUII _ i,**)! JJLm 


^ u*iyd\j I AiUl C/ilaUll jJai 4 i U-l 3 /ill J o.dl SU-I ^ J^cJll ( ^Ji)ll ) Jolt 

: 5fll OU jWLlj 

*aUI J*>- — 'i 

wVjLJl J /a Ja>- __ Y 

• ( — F 

( %*Ji ) j'-Ai* — i 

J* J«i Jjidl 4 0oL‘ J jUl Ja>. ^ JT 0j& 4 0*4/1 JlUl ^ <JJ* dUi Jp j ^ 

• 4/* ‘■^•V-sUll 4 Almll Ja j£j ^ j!l aJjU« iDoT' J ^-JLU ^l^l«i^|l JJJ 

\lJ = Jai + j* + \Y = CJj — ^ 

4> ^ • f W - ( ( ( ) fe+\ ) '"bli ) w- N 


( 


.. 1 ) ' — + \i^ — ««Jl CJj — Y 

o* **!■ . { br \o J J 

4/V.f l»--( \1- )U- ^ 

( bj. > - r 

^ • f l>— ±J . \ 

( . , . ) ^ + \ii — *liJl Cij — i 

o* »r ■ f W 

W- • ^ . \ 

( . . , 1 ) ls^-— - — \iJ = j>Ji\ Ci j — 0 

c/» « >■ .f l>- ^ J 

W- • ) l*r \ 

( rr ; ) '“b r - ,iJ = cJj - l 


<j* Is*- . ^l^r 


U_U = 







0* tr-^ 1 £}*>i ‘ ( f ± ) JAI ^ J& i J-LI SjLlVl Sfc^l. ^ 

. ( £ ± ) jrill 


im 


^ 0)1 JUS' <£***» 


m 

I jtfa — » o^*i 0^3 (£* j 55 Lo)I 


, Olc-L* J} ol >-j* ij* (O) 4jU j!t i jl j!l — (J oV^UM Y 

. \i5 jloSil u-^U*>- t V^4 (Jail C-Jj u->L>o toJ Oli/yi £*>■ — r 

^L-t ^ oUl J> J ,ai4 Oh* Jl w^* 4^U>- — i 

J0 ONI ^J^xull C~*j)l l^lp- (J?** J . ( U^jJl 

^ * db u^> £j|/u ( Jai ) Ot jt^l 0^- ^ ^ ^ (J^ Jr** ^!l J^Ul 

• ^riy*J OU- ji 

. (Jail ^^JiJl Cij ^ ^laJ jt lOLsu jt U| CAijMl Jl> — 0 

: ^ ilJi Jjo c/ibUU J ® j^il ^1*11 — ^ 

. t»y>- jt "VL-i* isr ji • di ./i** ^ ^j'^i j*j ) Ol£U tj* f- ^ j'*^» — ^ 

. &rj* YV,® db uo £j' j*j (f) L r* ,i ^ Ji^' j'-'** ~ 'r' 

iyrj) T^ki 4 lT ^vUa; iiUl oV®Ull j^i 4 <J<w*j J 0 l&' cllT lil — v 

jl£« jr ^ ^li CJ j!l *1 L~>J 4 (J^dj JU-tJl 5^jl (_5«^ UiJ 

Lr &tJ ^-JLU ^‘1 ^1 JjUJ IjJ-} SjliV I j> *1^*. v*. o<b . -uii Ol&l U» Jl j j 

. iJU-l «Ju J 

^Ip ^ W f Ji J 4/*^' *k:u J S^UJI CJI^ J l~*j lirt J | 

4 ‘Sb.^v* 

: £ jLj l(-^ ^i'* A J* ^*»v W]i 

*i*v,V + = 4/»U' 'U- 

4^^-j® *Yl,^ + = o'*/" ^ 

oL J^J joU 4 J* ® j ^ o* a> "'-> ^ j'-^' **j*a | 

^y. J^" J 4 ^ jJ' '•** J Jr* jl* J*U ^ 

. ^Ja— Jf* U jl^f jUaJ jJ V U.^d 3 J 4 Ai*Ji 

Ol^ j® N Y',“V — = y}j * \ V J 1 J^l 

as* n t ,r + = jJj* sr J 0*$ <J®u. 


irvr 


JOxJI _ JjVI uL*il _ ij*JI JOm 



*%*?* 4 iSjP^j un ,j»m j ^yl^xVl Jdl jl-li* <j jj*~0 ijs^s>-} 

U^/ aJU>a] l-u j i ol g jl ^js' <_$ ***+£ 4m* <1j jjJ- 

. ol>-jaJI ja a*-!j ^ ji* fi j> 

&j£t Ti| t *>- j* to Ja>. j* So ^*J| o^*ll SSXll (j vlJ jJl ^L-t olT a j 

. ( Jai ) J jjaJl J J 

. hr;* *\,v- = m,v - to = 

• ^1 4 i^jLj S»- jJ ^ CJir ll j 

. JJlM n,A- = t X >,V- = Jai 
I O* SiLJI oV^Uil (J yd\jj 

Jai + ^ + >Y = ^JiJt Cjj _ > 

J^a-Ju^+^y = 

Jv,o = 



( ^ Ua . *Ui— ) ' b> + \*J = 

' \ ® 

(*yi,i Ui . *\r,n lU ) '-is*.— + ^‘] = 

Jrt,o + ^y jv,« = 

^1 0 * ^ o JlY = 


<— J ^iil CJ J 


Y 


(_r*® tjY’ij® — \i3 — ^ } — f 

Uu. jrr = 



jJ I 


m 

j-ojV I ^ku< ^JLt jUj ^i j S^UoJI 0 * 31^4 (ju«J 

% 


Jp !>• . ^ l>- — ii N 

• \ • v — 4 - ,*J = * 1 £ji}I lJj — i 

^ U>- . ^ U>- ^ ® 

*YMb- xV,*\ b- + ‘ub— ' ^ ., 

. ; ) lX> + \2l ~ 

Yi,*l br x \T,l, b* '« 

^ <joo,o + ^ Y Jv,fl = 

■'jw t/'V Jf = 


^ Joo,o — \±J = j>r^ bJj — « 

t?-L^ ,j*fl <3 ^ Y — 


^ -f ^ - ( ( ( f-u^ ) ^ )‘ ^ ^ v _^_ 

^ ,jP b»- . ^ b»- ^ 0 


+ \il = J^S\ bJj — *\ 


V,nu- + <<< V^+Yi^Ubn ) '"bi )b ^ ^ i( 

‘YYV\ br x V,1 g 5 -TI + ' J " 


J^,v + Lr -^Y jv,o = 

^laJi jaj ~ 


X X X 


<il tj* } ? s J (^-b.! Jp oi 4 Jj^'j ^->11 Cjj JT ^b*- 01 - ^ 

t “ .» «* r l/N Lj ^ 1 aii_A<^2J 0^ b*Ip 01 Jj**;) 4 <3**^' ®/*b 

jlp jJlii iiL^l (il Oja _>!' jj.aa *~>Lp- xp ^JbJI (J 4 w j SaUll &jpr 4 

. CJ iUi 4 J j bJ j (—<L«>- j« jJUb j 4 4 -"i j t— <b>- 

^ ib»ll j£Jj i ( \A— 1 b- ) j il CjU!I U>-U 4 jAillj bJj Jr 4 i^f ‘r'bs*- *A^ — Y 

( ) = *1 O'j 4 JaJI CJ j t_<bi- ( *W,o-b- ) = ii ol jl^l 4 iy-ai' ^‘bJl 
J Joi" *&> j 4 i-JI jlJl« Jp bU jj-J O^i J>\ jji* !^T O' 4 Xs- 

= (OJj 0*j 4 joU 0^* Oi*jb j^i (-<bJ-l b'j 4 *LiJlj (Ja^aJl Jo 



irv« 


rr* 

-Hill MjJI - JjV 1 out) _ i*45L-VI wytJI «JLm 


A~“ JiiJl CJij ab jjj t ^ j f • = JiiJl CJj L~> t JY® 

. j^kUII ^itjU laLkj ( <jopL» 

*A»i j~*J j£j JjU>- ijjy? j!l ibU« iJbJI iL^wall J jui ^ U-»J 

. dJoi iblill JUI ^bt ^ sjb-lj 

*i ^ (j—fciU yfl Jil jlJi* OU V jO^. JjC- UJOu ^jcDl jjoL»«*a)l ^ Utj | 

. ttlliA} ibUll ii-Jl £» t i>- jj i_iwaJ » jji jJw jj£) 

XXX 


im 


JUS 1 jw* 


>j*l yU 0 U j l?' t) 5S "® JI '-^’■> 4 <?** 





l + 0-k-*l V*. r + ci>r.\ a 

< < + * q 

» ° \ + » w 

" ^ * n 

// \\ \ - » c\ 

» \t c - * o 

// \v 

/» <. 

" cr 




* \) 
» | a 

// 

-\ - // 


<: - 


\ - 

" <\ 


'* \t 

i + 

" \<\ 

c + 

" Si 

BB 

9HD 

D 

^ui y* 


n,t - ^ i 
v\ - " k 


-, + t^Lx\ 


\o - >' \K 6 + // \Y* 

- A U i + " 'A 

// c.-^ r •+ * a 

" ^ < + " o 


* K 































^ijVl Ju. o'**} 4' j 5 ^' Cti* 


JjjJI JU5 0y-*> 


















rrt 

jojJI _ JjVI £>*J1 


(H.P.) 4S ^jUSXL-UbL^' 

•-W SjW wS->yjL_Ji\ J — > j 

S^aJI C->1^ »_jL«>o i^U^I oYiUll Ja J S' JJ- ^ jlill ^»U ^1 «_jUI IJLa (J J, Lwi 
lOA oUl^y UJ t ( (HP .45) ) v-U- 1 JUx- t b iUij 4 U^Ti j»UI 

C-»l^ »_jLj>- Xp «^S'S JiUl Jlill 4>-tx-. £«b^l ^5 aJ J+J j i A> ^UO ^-xll £« Ltx J ; 

• J yj/* \f J S^vaJl 



bji *n,v 

'VUi a*->> *Yt,l 

<*->> V/i - 
UU •jYfAr « iik u,r + - > 


~ J Jas 1 — \ 

= — Y 

( j o. « . m . U ^JJ .1 — 1 “ 

= <y jh aJ^U* — i 

. apL .,\\rr_ = ;jj.> *\,a-= Jai .-. 


K X X 

Vj\ 




Program 


Display 

Press 

12 

12.0 

(Enter) 


12.00 

Press 

0.2383 

0.2383 

( + ) 


12.2383 

Press 

0.1133 

0.1133 

(-) 


12.1250 


\Y,\Yo = ^1 ci, Ol J\ 

a -)Y Jv ,0 = 


irA* 


^jJI JUS 


rro 

^ijVl i/* Q&*3 jUj £ 3}Ua)l CtJlj* (>u*J 

« 


‘ .U-l jl^Ll (> i> >»U ^ULJl £ W *. js*4^ ii . Lj ' ^ 

. J* jlf^l 1 *Aa J* Ojjl* ^ J^d 

X X X 


T = C, + JL cos - 1 (—tan D x tan O ) 

= C, + C 2 

D = f 
O = «_r^ 
T = O 

C i = 

• T = 12.12 5 + — cos - 1 (tan "13.6 x tan °24.6) 

15 


Program 


Display 

Press 

13.6 

13.6 

(Tan) 


0.2419 

Press 

24.6 

24.6 

(Tan) 


0.4578 

(x) 


0.1108 

(cos - 1 ) 


83.6407 

Press 

15 

15.0 

(- ) 


5.5760 = C s 

Press 

12.125 

12.125 = C, 

( + ) 


17.7010 


apL> ®,V = t—' >»il <-^ y*il Ci j apU* \ T vJ*^>- *Uj j 

4 

JUo <3i Y = ^ 


= Jljs-Ml jii d ^ 

= ol^ll ,_/* J- 

= 

(Jai+^*+)Y) — *— **J 


trM 


m 

uJUJI jjjJI _ JjVI JUbdl _ iytJI ihyt 






T = C, — c 2 = 12.125 — 5.576 


Program 


Display 

Press 

12.125 

12.125 

(Enter) 


12.125 

Press 

5.576 

5.576 

(-) 


6.549 


apU» “1,0 e = cij jt 

Uu» y\ jrr = 


XXX 


<L2JI 





_ r , 1 C — Sin D x sin O 

'■"! ‘ — COS - . » " 

1 5 Cos D x cos Q 

= C, + C 3 

T = 12 125 + _L cos - 1 — sin + Sln 13 °* 6xsin 24°. 6 

15 cos 13°.6 x cos 24 °.6 


Program 

Display 

Press 13.6 

13.6 

(Sin) 

0.2351 

Press 24.6 

24.6 

(Sin) 

0.4163 

( x ) 

0.0979 

Press 18 

18.0 


irAT 


rrv 


jJ I JU5 vw> 


OXoJ O^j (£*» j 5 ^*ua) I CcJl^a cA^ 


l 


( Sin ) 

0.3090 

( - ) 

—2.111 

Press 13.6 

13.6 

( Cos ) 

0.9720 

( - ) 

—0.2172 

Press 24.6 

24.6 

( Cos ) 

0.9092 

( + ) 

—0.2389 

( Cos - 1 ) 

103.8220 

Press 1 5 

15.0 

( + ) 

6.9215 

Press 12.125 

12.125 

( + ) 

19.0465 


apL<i Vj * 0 = < ' j— *»«il ftlijJI ilJ j J?&i. t j 

^Ji o-v Jr = 


XXX 


a tl C-i^j - Lu^U- 


T = C, - C 3 
= 12.125 — 6.9215 


Program 

Display 

Press 12.125 

12.125 

(Enter) 

12.125 

Press 6.9215 

6.9215 

( - ) 

5.20 


= lLJj jl 


apL- 0 ; t 


xxx 


irAr 


m 

liJ t jojJI - JjVI JJUil _ w$*JI SJ LU 




lILaSj . Lol** 


T = c + _1_ cos _, sin (cot - 1 (1+tan ($— D)) —sin D x simp 
1 ^ cos D x cos (j) 

• t _ n n< I 1 sin ( cot - (1+tan (24°.6+ 13°.6) ) ) +sii 

1 — T — COS — \ 

1 5 cos 13°. 6 x cos 24. °6 


T = 12.125 + _ 
15 

o 

cos — r 

Program 

Display 

Press 24.6 

24.6 

(Enter) 

24.6 

Press 13.6 

13.6 

(+) 

38.2 

(Tan) 

0.7869 

Press 1 

1.0 

(+) 

1.7869 

<*> 

0.5596 

(Tan-' ) 

29.2323 

(Sin) 

0.4884 

Press 13.6 

13.6 

(Sin) 

0.2351 

Press 24.6 

24.6 

(Sin) 

0.4163 

(x) 

0.0979 

(+) 

0.5862 

Press 13.6 

13.5 

(Cos) 

0.9720 

( + ) 

0.6031 

Press 24.6 

24.6 

(Cos) 

0.9092 

( * ) 

0.6634 

(Cos ) 

48.4436 

Press 1 5 

15.0 

( * ) 

3.2296 

Press 12.125 

12.125 

( + ) 

15.3546 
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jl^i-l U*j 4 ( II P.45 ) v_— -U-t •^*J' ^>U- til- Oj5*i ^Jl 2 ^'^' 

jl^jLI 4 tub J&\ g>\ ji\ j ux> j* ^ ‘ ^ 0 's L * Jt *'/rl 

jl^ <J* l*J£p J ‘ •*« ^ J^-i '•** 0J» J ‘ u?* g»\ij> jijh^ g^~i y 

£* ij 4 JOJbL-t jlfiO t-y4 Jr & » j* 4i->Jl ■V~“ ‘ *4* £*'-^ ^-~i 

i^Jl CJI j* Jp J _^-l jw*i SJU-I «^a J ^ ‘ <J* V. ^ S **i*^ C , >. 

cJlj. Os-Jj oLLwJI #JU *1 jiri* f>. ot 4 j^Udt ^Wl OU^U j& «it J*- 4 W T^w 

. <0 3^UJI 

Ja^oil 3^{*X i^^all CJ}j« *^V iW^ - 

li^UP i jf? y> IjA ^U)' jjv a j l j 4 Olijll ^*1 Ajlfr ^Uill 
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SjjMI gJldl tJuu 4 S^baJl C-i'>» 0b> iysU^I wl jJI oVjUU Jp- jy 1 * JUjc-I O' 

CJ jJl (j-jjj J 2?^' 4 ^ A ■> ‘ (*-^1 J*** jsM J* Jf~i ^ ‘ £y*^ J ,/*~i' ^i^*5 

(_j jil LybOj^i 3^s<aJt b-l'j* (Jp J_^ai-I 0^/ '.^J 4 (— »LJ-I (j* ii-Jl ci*^ 

^»>Up| ^jl* V *it <j j iAJJU 4 JJ lij j'- 1 ^. 3'>Ua31 cJj Oi^ 4i^^* J ‘ *^* 3 

. f_i-.i l jU oJijb ^j^Aj ^ aJUI ^ 


SJUI JjLpwaJi (,ij 4 lAUnl-i **i)* £s~>J ^W' Ol» y* J\ J* i*j*J*A Oir* - '•** 4^J 

^>d! IJU ^ ^1 ^lJb-^1 JS« ^T 5^UI jl ^.U Jp fcJl ^ jpjll ibl*. 

Oi)j 4 isJi \ *\ , t — ^jtw -J jl^i* J»^ O^J ‘ AiJi U)f + = (jpjll j'-Ai* O' ■^'^'J 

. (Y) pSj JSJJI >JI 4 MX+ *j^j ^r (jt <j ^jJ' Ob J* ^ 


1 


Jp <U—o fj 


i s^U» ^ ^ .Ue ^ ,Uj 4 ( H.P 65) --U-L > J^l jO ^5 ^ (0 

. *Lp jjOj Wj^/t *^J1 Jp jl5l« ^ oJ]^» jr^w Ta^- jwJI J 4 
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-HJJI JJuJI - JjVI JJ-xl! _ Ju.iL- VI tijbll Jtlx. 


JJ.I jt 4 lM' &*** J** J\j |£.| 

JI-UpVI jAj — YY -Up ilU Sj 4 JI-UpVI y>j — Y ^ -Up T ^ jLj ^j| jlJ^\ 

Ji**~i* ^ YY'.iO — liD-iS” j 4 (jL-all jaj — Vji ^ ^ *u^ Yf,s + t^jLw <jt if 4 j £- 1 

. (A) j»J j j£i)l jla;t . (j jiiJI jM j — 

o*j* ^ J^. ot lfc» ^jj oViUll J>o iiUdl 5JLJI oU ^Jl utj 9 

. OLl>*ljC <Jp ^ - : - * 4j*li (J^ ^ U*jfi tS *^ ^ ol^ll 

t ^>A ] U* u^ 1 (iy 0) fij J^J' tjj *1? 

<J^ ot^di \$~jd <*_*>- ^ii sj^y**^ i^y^i ot j\ iju ^ 

Uxp CjjWlj aJL* (^) Jj^ U^Up J yyi ijwt j UU>- iUJUj t c-JUl 

(wA^vi) V Ul Ol*^» J\ dJj> tj Ji>-!AJ \S~ ; 4*>- j* J jSj 

•(C 2 C 3 C 4 )jt( l iJ t r^‘ x^) y.^UjiiUl O^Ull y>j ibUU j* ^tfl .Jj-l, J^ii 

^Jxj j\ ; 4 JI <J*Ul ji ^ jf t A) <,jb ^ J (J1 ^b>-i V j to Ip cij utj 

• ^ C/* jl*Ajalt 4X* 

y) ji ^ r ^ ji S ^ C-»l j^\ ,ja j j t oLi>uU «Ja ^Jp Nil* UJL>-t oijj I 
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0^1 T>J 4 J^ullj .Lull u,U>o ^ (^ •) (Jj j£l)l J 3^1 ^Ul ^Jl utj g 
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• (^) (**J 

Jo^ J'V ^-<^1 l-ip j*A) 4 ^ j,/»fi\ klJj u-*L->- lil J | 
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W<L>- ^.^11 IOa Jp ^li aiJj4TjL« (j—uiJJ JJ.I l*XP4 ^*^^*11 Ja>- JJ y^» ^ j * Jl 
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iUUI JOJI _ J/tfl jdAil _ AjxJI iJuu 


‘ *4*7**- ijjMI 5!>ui C-ilj* J* J^sai-I JA b^of 4 U jS'i JjLJI oLJI OL^dil 

OJUI C&>d.\ jt 4 Jilj ^ jJI ibbo: u:i J jioi-b iiU^Vb iUij 

t iiUl JjlJjLI JUxu-I liUrfi (j j>-\ AA^ai OL>*dl ■ * ■, - j JiJj 

»0 a Jj 4 *bp OjwO 1^4 ijMI S^v-aJl J*c*»\ $ Lf*^i pJU=II la ** jdl jLJ^J 

s?*^' (< jla#.^fl IT 4 oj*JI Jj jLJI ^ Is ja ^Jl jLJ ^i^}\ Jia^-Vl J»jcJ sju^I 
JliLb J^A y, lT 4 iwJl ^UJ i>* f Jd JS* JjIS* « ^L* i_jlkll 5!>U»JI CJI j* jLJ 

• j*} j? ^ V* l5 

Wj f f jJI ^ ^ ^^11 Ju>-Vl Jp 'V jt IoJ bit ob^JJ oJIa J 

jW 1 <J* 4j : >~ i, Oi^ 1 V*' *S» f ‘ V p-c" Jjut ^ Jic c^JLil ^»J.I Ji J^z J 

jOlLwU I>1 a 4jU^| v_-^ 4 jl£ll J^ls Jasi- jl t ijl>. Oli jVl oJLa jl «ti>-^jj 

‘\ *— 4 -'■b <JS” ^Lob jljiil I Oa j! ijAj 4 (jUl 

4 v >il £jj' ^ ) pjj J&JI J Jj^/I J^JlIj fcJl J> Jpj OU-J^I gj. 5Jb-l J o^. 

<W) j,ij j£iJI ^ tUlill *bi*Jl (^*\) j*J j j£i!l J Jlsli ,_^>»J.l jt IT 

(a 1^4 i— J^ikil 1^1 i»j c oL^>iiLI ^ l*iA t>-i jX jy^ OLl>illl oOaj 

^ jk? 6 Ul c Jxib aJ^JI ^iUJI oJIa J*. I J.A L*i£~j U^i 

• O^Jr^ <S J -Oil j ^ If- 

cJUxU-l c c3 J j-iJl CJ J Cjj JUxu-} ^4 4J I [S' 

• c CJj t-jLJ- *L!UJ1 C-J j 

K K K 
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^ijVi ^ o^j <S* d 5 ^ i * ^*3* frt*-* 


i+\£\ oL^LI j\ iDij 4 is^U-l £l jrtll J* *jL»l J& OL^U JA j$ fj> 

5JU-I «JLa Jj 4 a j^p -UJ ^LaJ Nj 4 Jaii Os-lj JlJ C~il jll aJA ill*" SJU-I e^A C^tljf 

. I^-JJ CjL>u 1 I J* £jJl Ua £»jJ -Up ^U-l Jl JjlaJI Jaa^ <3> Ja^aJ l^i* 

jJp Nj 4 to_r JUtC-^l Jf jAj 4 ( U ) pij J&JI jj liA -> 

^,1 jJI (JlOa-Nl Jp J4jil I jii f 4 (JlOs-Vl J P f jJ' ‘ **->"■* l£s* 

. Jaii eyalSJl OO* cj li'j^' Jp J ^ J^. ^ 

tvl/e Jjj)j 4 liJUiT J$-“J ^Ip £_j> jA 4 laLiaUll eJA J* eLL*X*-l V^jJl 

C-»l JA Jw* ( WY— ) J*ij (J o 4 Sw»j^ill Sj^il £±2* gJ-, oLo^il eJA 

. A^o Jlill gj J JUuAI SJ^j ^ >>jl » jp jiUJl S'JMI 
JsO: C-il _ji.lj4 4 l.ij jr Jlu-I if 4 Jljj '.’I eJA J4 a-b-lj aijj> yf- Ja>- J^' J 

(3 y jl-litC j4jjl Jj Jl*J la at ^ 4i.« a o vl>Ll>*iLI aJA J J4jil SJjl*4 4l.U-^ . a» y'^~ 

^\ ^rj CJI jll ^ Cjli jlui, yaj 4 CJjil J> Jaa^ JP aUl» JjW' ^ 

CJ jll J J»Jli CJ j!l Ui~* OL>J.I aJU ol tfft 4 Jjt Ja>- J^j *J5 VSa iojt ejl-lkj -uU J«- lT 



Jl Sj^ll jLj J J.L Jfi J4 alJtttl ^tP ^1 SlJl Jic OU>*lU ^ jl^lj 


^i* ^JJ 11 _j' i X* <s^ )\ ij'-^' 1*' • >Y (i! > J* ‘ &. ^ f 

J r .v..i j . U^pt -Up »L -4 \ Y 4pLmJI y jjil Ji*4^ >Up ' ^ Y ipLJl j« *I-U)I _^iaJl -Uj ja j!l J^j 

. aLILJIj ^ lAft 


Ct^aZA ti ^Y apLJl J4 »I-U>I _^la!l JJ J4j!l Juj <ui* yjjil 0i £ . 4g>^' 

Jj^lJlj cJI y OU '^a J U^pI Mfi ^ yjb \ Y apL-J' Jl ^jj!' ci^* 

. 0 jUi» jAJ ‘ 
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U S^aJl tjjjaj i— Jjilall oUl Jap*> A-pU^I aSjjJI y Vjt 

u*kJ\ k-U <j StjL.JI C-Jlj* iij*> JjJ Ul ^ ^ yjj 4 hrji ^ j\ JJ Si j^U aOa 
u*J* J>* jt Up t Wo (Ip ( o\j,j>. ) aJ_* j, ^Ull Jil >1 m© (Ip JWI tfoLp- ^ Jjty 

• Vlw *>- Yi ; *\ 4 ^jLj 

L-tj ^ (-O^ ‘ Vji U* (_* jp Ap-jJ Yo Ja>*> isptfl A* Jjll <j dDij 

*li*II Obo JA JT" £• ^Ijll JaJ-l Ua ^L»12; -Up J . S^LaJl C-JI y a*pU^I OL>uil £-*p. «Ua. 
di) 0 jj 4 ^!l 0* J4jll S*ly> j^pJiI J| JW AJit It >>• ^ ^w!lj ^ yllj 

o* <J o' ^ <y j 

f YYc*\ o»4A YY: (Jp ^ j ti-Jljll feU jJpJkl cijll <Jp J*a>J 
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